We update the list of candidates to be considered by the IAU as dwarf planets using the criterium suggested by Tancredi & Favre (2008) . We add here the information collected in the last 10 years (mostly the sizes and albedos by the herschel hey program TNOs Are Cool). We compare the physical characteristics of these candidates with the physical characteristics of the rest of the TNOs. Our goal is to study if there are common physical properties among the candidates that enable the identification of a dwarf planet.
Introduction
In 1992 the discovery of 1992 QB 1 (Jewitt & Luu, 1992) was the trigger of a race to characterize the newly discovered trans-Neptunian belt. The existence of a swarm of "icy asteroids" similar to Pluto orbiting in the outer Solar System, that would be the origin of the short-period comets, had been largely hypothesized but its detection was also an elusive goal (Leonard, 1930 , Edgeworth 1943 , Kuiper 1951 , Fernandez, 1980 . This icy belt was for long considered by the planetary scientists as the icy promised land, the largest reservoir of primordial ices in the Solar System (Schmitt et al. 1998 , Cruikshank 2005 .
From 1992 to 2005 about 1000 trans-Neptunian objects and Centaurs were discovered and a lot of "first ever" science was published e.g. 1996 TO 66 , first ever detection of the water ice bands in a TNO's spectrum (Brown et al. 1999); 1998 WW 31 , first detection of a binary (Veillet et al. 2002) ; first estimation of size and albedo from thermal and visible observations, Varuna (Jewitt et al. 2001) .
Almost 10 years ago, 2005 was the year of the announcement of another unique discovery: the existence of three large icy objects, (136108) Haumea, (136472) Makemake and (136199) Eris (Brown et al. 2005a , Santos-Sanz et al. 2005 , only comparable in size with Pluto. One year after, the International Astronomical Union revisited the definition of a planet and introduced a new category of objects in the Solar System, the "dwarf planets" (objects large enough to be in hydrostatic equilibrium but not large enough to have cleaned their orbit of other minor bodies (see Resolution 5 and 5b of the XXVI General Assembly of the IAU for more detail on the definition). With only four icy objects at this moment (the three mentioned above plus Pluto) the exclusive club of the icy dwarf planets † is formed by the TNOs at the higher end of the size distribution and hence we may expect that they exhibit unique characteristics.
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N. Pinilla-Alonso By virtue of their size and low surface temperatures, these bodies can probably retain most of their original inventory of ices (Schaller & Brown, 2007; Levy & Podolak, 2009 ) . As a consequence, their visible and near-infrared spectra should show evidences of ices (e.g. nitrogen, methane). Accordingly, the early characterization of the surface composition of these bodies revealed how special they were compared to other TNOs (e.g. Brown et al. 2005b , Licandro et al. 2006a , Licandro et al. 2006b , Pinilla-Alonso et al. 2009 , Brown et al. 2007 ). In addition, these objects are by far the best candidates to have at the moment or occasionally develop on their orbit around the Sun, a bonded atmosphere that exists in equilibrium with the ices on the surface. This atmosphere may or may no collapse on the periods when the object moves further from the Sun, at temperatures such that all the gases condensate onto the surface (for information regarding the detection of an atmosphere around Eris and Makemake read Sicardy et al. 2011; Ortiz et al. 2012 ; for information on Pluto's atmosphere read Lellouch et al. 2015 and references therein) . Moreover, they show some of the highest geometric albedos in the visible, a characteristic that is highly influenced by the physical characteristics of their surface composition i.e. relative abundance of ices vs. silicates or carbonaceous residues, and size of the particles. Also the accrecional and radiogenic heating for these bodies was likely more than sufficient to have caused their internal differentiation (McKinnon et al. 2008) .
It is clear that these four giants are peculiar objects what gives the icy dwarf planets an aura of exclusivity. But, are these the only objects in the TNb that, according the IAU definition, can be considered dwarf planets? And if not, which are their physical characteristics? In this paper we review the list of known TNOs and cross it with the most recent estimations of albedo and size to update the list of TNOs candidates to be dwarf planets (CDPs). We also study their main physical characteristics to search for common attributes that can help define other candidates, in the lack of more accurate size estimations. Tancredi & Favre (2008) review the geophysical criteria to separate a dwarf planet from a regular TNO. They adopt a set of criteria presented as a decision tree. The main idea is to use the data available at that moment to check which minor objects are large enough to overcome the material strength and be in hydrostatic equilibrium. The main parameters affecting the classification are the estimations of the size and shape, and the assumption of a density. Summarizing, their models find a minimum critical size of D = 450 km for a TNO to be considered a dwarf planet. After applying this criterium to the list of TNOs, they propose a list of 12 very probable and six possible TNOs (always depending on an improvement in the accuracy of the shape or size estimation). They also add that there my be several tens up to more than one hundred objects larger than 450 km not yet discovered or with no estimation of their size (Tancredi 2009 ).
How many icy dwarf planets are in the Solar System?
In that respect, a recent work (Brown et al. 2015) shows the results of a 7-years survey in search for bright objects covering most of the Northern and Southern hemisphere. The survey probes to be 100% effective in detecting bright objects (V 19) beyond 25 AU, but no new discovery is made. According to this complete study, the remaining probability of finding one or two of this kind of objects in the galactic plane, where the background makes detections more difficult, stays bellow 35%.
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Update of the list of candidates to be dwarf planets
With no new discoveries, the natural extension of this study is to take advantage of the new estimations of the size and shape of the TNOs and use them to apply the Tancredi & Favre (2008) criterium †. In the last years, the Herschel open time key program "TNOs are Cool!" has improved our knowledge of the physical and thermal properties of a large sample of TNOs (Mullet et al. 2010) . When put together with the results of the Spitzer Space Telescope (Stansberry et al. 2008 ) the improvement in the study of the size of the TNOs is large, not only in the number of estimations (119 objects at this moment) but also in their precision. A compilation of the results of this key program can be accessed via internet at the TNOs Are Cool public database: http://public-tnosarecool.lesia.obspm.fr/Published-results.html. It includes 119 TNOS and centaurs. We use these results to determine which TNOs have a diameter above 450km. We use a conservative criterium so we will only consider candidates those whose diameter minus the error is above 450 km. The results are listed in table 1.
We find 25 CDPs (including the four already known). We discard three out of the 12 candidates (2002 TX 300 , Huya and 1996 TL66) in Tancredi & Favre (2008) , and other three (1999 and 2001 QF 298 ) out of the six possible dwarf planets. One could not be compared because there are no new estimations.
Physical Characteristics and Conclusions
Here we compare the main physical characteristics (table 1; figure 1) of the CDPs with the sample of TNOs included in the TNOs Are Cool database. Dynamical classification: The absence of cold classical objects and centaurs in the sample is normal considering that these populations contain small objects (Vilenus et al. 2014; Duffard et al. 2014) . The absence of scattered objects could be affected by a bias in the "TNOs Are Cool sample", as that number of scattered objects observed is smaller than for the other dynamical groups. Albedo: The values of the albedo in the visible range from 0.1 to 0.96, with a mean value of 0.21. If we remove from the sample the four known icy dwarf planets, then the maximum is 0.4 and the group of candidates, with a mean value of 0.12, cannot be distinguish from the rest of the sample of TNOs (figure 1), ranging from 0.1 to 0.35, with a mean value of 0.12. Beaming factor: The values of the beaming factor are also very similar for both groups, with η m edian =(1.08, 1.11) for the TNOs and the CDPs, respectively (figure 1). The incidence of large values (η 2), indicative of surfaces with high thermal inertia and low values (η 1), surfaces dominated by roughness effects, is similar among the TNOs and the CDPs. Binarity: the ratio of binaries detected among the CDPs is 40%. This is double than the ratio of binaries in the rest of the population. However this could be a bias due to the fact that the largest size of the CDPs could produce better data to detect multiple systems (most of them detected from the light curve) making it easier to detract a binary among the CDPs than among the TNOs. Surface composition: The ratio of clear, tentative and no detections of water ice in the list of CDPs is (37, 21, 42) % respectively, very similar to the ratio in the sample of TNOs studied in Barucci et al. (2011; 36, 24, 40 %) respectively (figure 1) . The peculiar surface composition of Eris, Makemake and Pluto has no comparison in the TNb. We can say the same if we consider Haumea and the family of the carbon depleted objects. † we leave for future consideration the light-curves of the bodies and stick here to the size criterium 244 N. Pinilla-Alonso The distribution of the visible albedo, bumming parameters, color in the visible and detection of water ice for CDP is similar to the distribution for the regular TNOs. None of these parameters could be use to classify a TNO as DP in the absence of a good estimation of size and/or shape. The peculiar charactertics of the DP have no paragon among the TNb.
Neither there is a difference in the slope in the visible of both samples (figure 1). The only possible difference is the absence of extremely red objects among the CDPs, as well as among the DPs, what suggests that the surface of the visible colors of these objects are not dominated by red-dark complex organics.
In conclusion, we have reviewed and compiled here the main physical parameters that can be used to characterize a TNO. We then compare the behavior of two samples, the CDPs (those with D > 450 km) and the regular TNOs (all from the list of targets of the TNOs Are Cool program, the ones with a good estimation of the size). We find that, with the exception of the largest ones, the ones classified at the present moment as dwarf planets, there is not a characteristic, other than the size, that is common among the sample. Neither the albedo, or the surface composition, or the dynamical classification, or the thermal properties (beaming factor) help in classifying a regular TNO into the DP class. Only the binarity incidence shows some differences, but we cannot assure that this is not a bias due to the highest quality of the data used in the detection of these multiple systems among the brightest/largest objects.
The actual list of CDPs includes 25 icy objects (see Table 1 ). It can be refined on the future using the shape information that can be derived from the study of the light-curves. Notes: † References for Pluto: size and water ice detection Stern et al. 2015; S , pv Lorenzi et al. (2015) ; 1 For the exact reference of the Diameter, and albedo estimation use the TNOs Are Cool public database 2 : Hot: Hot classical; Plut: plutino; Det: detatched; Res: resonant; IOO: Inner Oort ob ject 3 For the reference of the S or the dynamical class we follow the MBOSS-2 database 4 We considered no water ice, clear and tentative detections, see Barucci et al. (2011) 
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